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hospital or hospitals,4 the practice of medicine and surgery
during three winter and two summer sessions. 9. Of having
attended, at a recognised hospital or hospitals, duting nine
months clinical lectures on medicine, and during nine
months clinical lectures on surgery, and of having been
engaged during a period of three months in the clinical
study of diseases peculiar to women. These clinical lectures
must be attended after the candidate has passed the second
examination. 10. Of having discharged, after he has passed
the second examination, the dllties5 of a medical clinical
clerk during six months, and of a surgical dresser during
other six months. 11. Of having received instruction in the
practice of vaccination. G

Students are required to attend examinations which are
held in the several classes.

SECTION II.

Professional Examination.
There are three professional examinations, called herein

the first examination, the second examination, and the
third or final examination, each being partly written, partly
oral, and partly practical. These examinations will be held
in the months of January, April, May, July, October, and
November, unless otherwise appointed.
The subjects of thejirstexamination are:-Chemistry and

chemical physics, meaning thereby heat, light, and elec-
tricity ; materia medica, medical botany, and pharmacy;
elementary anatomy and elementary physiology. A candi-
date may take this examination in two parts at different
times, or he may present himself for the whole at one time.
A candidate will be admitted to the first part of this exami.
nation-namely, that on chemistry and chemical physics,
materia medica, medic3tl botany, and pharmacy, on produc-
ing evidence of having been registered as a medical student
by the General Medical Council, and of having complied
with the regulations prescribed in Section 1., Clause 4; but he
will not be admitted to the second part of this examination-
namely, that on elementary anatomy, and elementary phy-
siology, earlier than the end of his first winter session at a
medical school. A candidate rejected in either part or in
both parts of the first examination will not be admitted to
re-examination until after the lapse of a period of not less
than three months from the date of rejection, and he will be
re-examined in the subject or subjects in which he has been
rejected.
The fees for admission to the first examination are as

follows :-For the whole examination, 910 10s.; for re-exami-
tation after rejection in either of the two parts, L3 3s. Any
candidate who shall produce satisfactory evidence of having
passed an examination on any of the subjects of the first part
of this examination conducted at a university in the United
Kingdom, in India, or in a British colony, will be exempt
from examination on those subjects in which he has passed.
The subjects of the second examincdion are :-Anatomy

and physiology. A candidate may present himself for ex-
amination in either of these subjects or parts separately, or

in both at one time. A candidate will be admitted to the
second examination after the lapse of not less than six
months from the date of his passing the first examination,
on producing evidence of having completed, subsequently to
registration as a medical student, eighteen months of profes-
sional study at a recognised medical school or schools, and of
having complied with the regulations prescribed in Section I.
Clauses 5 and 6. A candidate rejected in either part or in
both parts of the second examination will not be admitted to
re-examination until after the lapse of a period of not less
than three months from the date of rejection, and will be
re-examined in the subject or subjects in which he has been
rejected.
The fees for admission to the second examination are as

follows :-For the whole examination, aelO 10s,; for re-
examination after rejection in either of the two parts, jE3 3s.

4 No metropolitan hospital is recognised which contains less than
150, and no provincial or colonial hospital which contains less than 100,
patients. A three months’ course of clinical instruction in the wards of
a recognised lunatic hospital or asylum may be substituted for the same
period of attendance in the medical wards of a general hospital.

5 These duties may be discharged at a general hospital, infirmary, or
dispensary, or parochial or union infirmary, recognised for this purpose,
or in such other similar manner as shall, in the opinion of the two
Colleges, afford sufficient opportunity for the acquirement of practical
knowledge.

6 The certificate must be such as will qualify its holder to contract as
a public vaccinator under the regulations, at the time in force, of the
Local Government Board.

The subjects of the third or ,final examination are:-
Medicine (including therapeutics, medical anatomy, and
pathology) ; surgery (including surgical anatomy and
pathology); midwifery and diseases peculiar to women.
A candidate may present himself for examination in these
three subjects or parts separately or at one time. A can.
didate will be admitted to the third or final examination on
producing evidence :-1. Of being twenty-one years of age.
2. Of having passed the second examination. 3. Of havinp,
studied medicine, surgery, and midwifery, in accordance
with the regulations prescribed in Section I., Clauses 3 and
7 to 11. The College3 do not admit to either part of the
third or final examination any candidate (not exempted
from registration) whose name has not been entered in the
Medical Students’ Register at least forty-five months, nor
till the expiration of two years after his having passed the
second examination. A candidate rejected in the third or
final examination, or in one or more of the three parts into
which he may have divided it, will not be admitted to re.
examination until after the lapse of a period of not less than
six months from the date of rejection, and he will be re.
examined in the subject or subjects in which he previously
failed to pass. Any candidate who shall have obtained a
colonial, Indian, or foreign qualification which entitles him
to practise medicine or surgery in the country where such
qualification has been conferred, after a course of study and
an examination equivalent to those required by the regula.
tions of the two Colleges, shall, on production of satisfactory
evidence as to age, and proficiency in vaccination, be admis.
sible to the second and third examinations.
The fees for admission to the third or final examination

are as follows :-For the whole examination, jE15 15.; for
re-examination after rejection in medicine, JE5 5s. for re-
examination after rejection in surgery, i5 5s.; for re-

examination after rejection in midwifery, i3 3s.
Every candidate who shall have passed the third or final

examination is, subject to the bye-laws of the two Colleges,
entitled to receive the licence of the Royal College of Phy.
sicians of London, and the diploma of member of tne Royal
College of Surgeons of England.

ANTHRAX VACCINATION.
KOCH’S REPLY TO PASTEUR.

(Concluded from p. 383.)

PROF. Keen next proceeds to refute by experiment the
truth of M. Pasteur’s view that the ordinary mode of anthrax
infection is through wounds inflicted in the mouth of the
animal by coarse forage. He fed some sheep on forage .

containing the bacillus and no spores ; and to other sheep
he administered potatoes within which he had placed the
anthrax material containing spores, using for the first

experiment the spleen of a guinea-pig dying of anthrax,
and for the second a culture of the bacilli in potato, The
first set of sheep showed no effects ; those fed on the spores
died at the end of a few days with intestinal lesions, but
without any local effects in the mouth, pharynx, or gullet.
He infers from this that the anthrax bacilli are killed by
the acid contents of the stomach, whilst the spores, un-
affected by the gastric juice, develop in the alkaline medium
of the intestine, and penetrate its mucous membranes,
microscopical examination indicating that they specially
invade the lymphatic follicles and Peyer’s glands. The
same experiment repeated with substances containing sppres,
and kept in the dried state for a year, showed the same
facility for communicating anthrax as in recently prepared
inoculations. He found also that a very small quantity of
spores, such as were taken up by silk threads hardly a
centimetre long, gave anthrax to four out of ten sheep fed
on them, the sheep dying at various intervals. The reason
for some escaping he ascertained to be in the fact that the
spores may pass through the intestine unchanged, for
successful inoculations were practised by using the dried
excrement of sheep to which a large quantity of spores was
given. Such facts are, he thinks, in favour of the view
that the mode of natural infection is by means of spores
taken into the intestine, and not by local injuries in the
mouth; the lymphatic enlargements upon which M. Pasteur
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lays stress as indicative of the seat of local infection being
very variable in different cases, and clearly related to the
subcutaneous haemorrhages met with in most cases of
anthrax.
Having ascertained the manner of natural infection, Koch

tested the efficacy of Pasteur’s method of vaccination as
follows :-He inoculated with material from a case of
anthrax eight vaccinated and one non-vaccinated sheep.
Two days later the latter and one of the former sheep died
from anthrax, proving the virulence of the material used,
the inoculation of which, in Pasteur’s theory, should have
afforded additional immunity to the seven remaining sheep.
Twelve days later these animals and another non-vaccinated
sheep were fed with anthrax spores from cultivations ob-
tained from the same source that furnished the virus used
in the previous inoculations. The I control" animal and two
of these sheep which had been triply vaccinated died. He
believes that if the sheep had all been fed on the spores,
after having been vaccinated only twice, they would have
been all, or nearly all, infected. And these experiments
show that natural infection is more, and not less, dangerous
than artificial inoculation. Vaccinations protective against
inoculation yielded losses amounting to 12 per cent. ;
immunity against the more virulent poison of spontaneous
anthrax required a sacrifice of about 20 per cent., and to
preserve sheep with any certainty, the preventive vaccina-
tions should be made with material of such virulence that
losses through it would be doubled.
The results of analogous experiments made at Kapuvar

and Packisch with virus furnished by M. Pasteur confirm
Prof. Koch’s. The preventive vaccinations were followed
by a higher mortality than Pasteur had predicted; but
the remaining animals werte proof against inoculation with
virus sent by him from Paris. The animals were then
placed on pastures known to be the seat of the disease, and
although this plan was not scientifically exact in proving
that all the sheep were equally sure of infection, the result
was that at both places the number, although few, of vac-
cinated sheep which took the disease was almost the same
as that of the unvaccinated, and Dr. Koch alleges that M.
Pasteur has passed over in silence these and other facts
unfavourable to his views, and calls on him to give satisfac-
tory explanation for acting in contradiction to the opening
words of his Geneva address, "Nous sommes tous anim&eacute;s
d’une passion superieure, la passion du progres et de la
verite." "

Speaking of the practical utility of the preventive vac-
cination, Koch does not think this has been proved, because
of the insufficient degree of immunity against natural infec-
tion it confers, because of the short duration of this immu-
nity (Pasteur believes that revaccination should be made
annually, thereby exposing animals to additional risks), and
because of the risks entailed by unvaccinated men and
animals. He does not mean to deny that preventive vacci-
nation has not a future before it, but that the method pro-
posed by M. Pasteur is spoiled by faults which place it out
of court, More perfect methods may yet be discovered
which will yield better results. At the same time, although
practically inapplicable, science has gained much from the
discovery that the anthrax virus may be attenuated and
then employed as a vaccine. Toussaint had shown that
anthrax blood treated with carbolic acid, or exposed to a
temperature of 55&deg; C., loses its virulence; but to Pasteur
belongs the great merit of having proved that the bacilli
themselves can be modified and attenuated, and that the new
properties they thus assume can be transmitted. In other
words, it has been proved beyond question that under certain
conditions pathogenic bacteria of acertainkindlosetheirpatho-
genic qualities without undergoing any morphological change.
This fact is not only interesting etiologically, but also biolo-
gically, and it opens up a way for other important discoveries.
The credit of priority in the discovery of the attenuation andof
artificial immunity rests with Toussaint, which was freely
admitted by M. Bouley in his report upon Pasteur’s experi-
ments to the Academy in May, 1881. The latter, however,
has proved far more clearly than Toussaint that artificial
immunity can be conferred by the method of vaccination.
Prof. Koch, however, does not agree with M. Pasteur that
the attenuation of the virus is due to the oxygen of the air ;

’ but thinks that all the facts point to the influence of high
temperature ; whilst chemical agents, such as carbolic acid,
and other conditions, as yet little known, have probably
similar effect in attenuating the virus.

Lastly, as to attenuation in general, he cannot concu]

with Pasteur that it has been proved with any other virus
than that of anthrax. The other diseases in which Pasteur
claims that it has been established-viz., fowl cholera,
rabies, and the typhus of the horse-require to be studied
anew experimentally, and M. Pasteur’s results need to
be confirmed by others. This is especially necessary
since two of these diseases are undoubtedly identical with
septicaemia of rabbits, and Toussaint’s researches do not ex-
clude the identity of fowl cholera itself with the septicsemia of
rabbits. Still reserving the right to question the possibility
of the transformation of pathogenic into harmless organisms
and vice vCt’sa, Koch believes it is only yet proved in the case
of anthrax, and that it is premature to speak of a general
law of attenuation of pathogenic micro-organisms until a
large number of varieties has been successfully trans-
formed by cultivation experiments, and the researches
upon them carried out with the most rigid severity.
" Therefore," concludes Dr. Koch, " looking to experiments
made up to the present, we should be careful not to
seek prematurely for the practical application of the results
of scientific research. The hopes raised by M. Pasteur
respecting fowl cholera have not apparently been realised;
for we have not as yet learnt of aviculturists having
practised inoculations with the attenuated virus of fowl
cholera. Nor can preventive vaccination against anthrax
any more, at least at present, be considered of prac-
tical utility, and hitherto preventive inoculation of attenu-
ated pathogenic bacteria has not been successful. Therefore,
in welcoming M. Pasteur at the Geneva Congress as a
second Jenner, people have been a little too hasty, without
considering, what was evidently forgotten in the excitement
of enthusiasm, that it is not sheep which have benefited
by the beneficent discovery of Jenner, but men.

" If in the future we can succeed in once attaining and
converting into vaccine these bacteria which directly attack
mankind, amongst which we know already the bacilli of
tuberculosis, of leprosy, and of typhoid, as well as the micro-
cocci of erysipelas and the microbes of intermittent fever,
a large enough series for research in attenuation, then
only might preventive vaccination of attenuated infective
material be boasted of as a real and substantial triumph."

REPORT
OF

The Lancet Commission
ON THE

SANITARY CONDITION OF SUNDERLAND.

THE borough of Sunderland is made up of the districts of
Bishop Wearmouth, and North, South, East, and West
Sunderland ; all these are to the south of the Wear, the last-
named districts lying nearest the sea. On the north side of
the Wear we have Monkwearmouth. Southwick is also a
suburb on this side of importance as to population ; it does
not come under municipal control, but it augments the
mortality of Sunderland as regards the death returns, and
so comes within the scope of this inquiry. The total popu-
lation of the borough is believed at the present moment to
amount to 130,000, instead of 119,000, as estimated by the
Registrar-General. Each of the districts has characteristics
of its own as to density of population, employments and
habits of its people, &c.; for instance, as showing the rate of
crowding in these districts, in Bishop Wearmouth North
there are 6’5 inhabitants to a house, while in Sunderland
east and west districts they reach 10’7 and 9’2 occupants
per house.

Sunderland is what may be termed an "enterprising"
town, and as such approaches more the transatlantic type of
a manufacturing centre than most old towns in England;
that is, it is considered, commercially speaking, to live "well
up to its means" in good times, while in times of depression
hands are rapidly paid off and distress soon sets in, and if
it does not last longer than in centres of more solid resources,
the distress is very severely felt, and this, with good reason,
is supposed to have a bearing on a considerable proportion


